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ABSTRACT 

Relatfvc effects of chronolog lea] age, mental age, and IQ on P^dgetian 
task performance were Investigated among H3 Ss of High, Average and Low IQ., 
Two kinds of group comparisons were made on Hfteen tasks: i) groups of the 
same chronological age, but different mental age and IQ, and 2) groups cf the 
sare mental age, but different chronological age and IQ, Results indicated 
that children of higher IQ develop through Ptagetlan stages faster than 
children of lower IQ, and that Hlgh-*IQ children tend to think In a more 
preoperational way than older children of the same mental age but lower iQ, 
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Performance on Piaget-Type Tasks of High-IQ./ 
Average- 1 Q, and Lov^-IQ Childran 
Rheta OeVrles 
University of Mllnois at Chicago Circle 

This study addresses Itself to the issue raised by contradictory findings 
concerning the relationship between psychometric and Piagetlan assessments of 
Intellectual development* On the one hand> several factor-analytic studies 
(Kohlberg and DeVries, 1969; DeVrles, 1971; Stephens, McLaughlin, Miller, and 
G1ass> 1972; Stephens, 1972; Hathaway, 1973) indicate that psychometric and 
f lagetian methods of assessing intellectual development overlap somewhat, but to 
a large extent, tap different aspects of cognitive functioning. On the other hand^ 
studies comparing radically different !Q groups on Plagetian tasks show that Hi<3h-IQ 
children outperform Average-ICL children (Kohlberg^ 1963; Goodnow and Dethon, 
1966) who, in turn, outperform Low-IQ children (Inhelder, 19^3; Stephens, 1972). 
The latter findings suggest that the two assessments of Intelligence are much more 
closely related than the factor-analytic findings suggest. 

One way of trying to resolve this contradiction Is to compare groups radically 
different In ICi but comparable in terms of psychometric mental age (MA). The 
expectation would be that If the two kinds of assessments are actually reflecting 
the same Intelligence, groups of comparable MA would perform at the same level on 
Plagetian tasks. Several studies provide evidence of this type, but the findings 
are corfllctlng. Goodnow and 8ethon (I966) found no differences In performance, on 
Plagetian conservation tasks among bright, average, and retarded groups, all 
mentally aged 8. In contrast, Feigenbaum (I963) found younger children with 
higher IQ. to be superior to older, duller children. However, other studies 
(Russell, Dennis, and Ash, 19^0; Granich, 19^5; Brown, 1973) indicate that higher- 
IQ. children are inferior on Piagetlan tasks to older, lower-IQ children of the 
same mental age. 
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Still another approach to the problem Is to compa'^r the different IQ groups on 
the average age at which they pass Plagetlan tasks. Hoorl (1962) found 50 percent 
of a group of Average^lQ children to succe^id on number-related tasks at MA 7-1 
years, while the 50 percent level of success was not reached by a low-IQ group until 
MA 8-8 years. Stephens (1972) considered a much Ir^rger number of tasks and Ss fn 
a longitudinal study. She found the MA at which 50 percent of Average and Low-lli 
is passed to be equal for two Plagetian variables, earlier for the retarded on four 
varlabJes,. and earlier for the Average-IQ. Ss on twelve variables. 

The purpose of the present study is provide additional evidence bearing 
on the issue of the relationship between psychometric and Plagetlan methods of assessing 
intellectual development. More sped f ical 1 y» the aim is to Investigate the relative 
effects of chronological age, mental age, and IQ on Piagetfan task performance. 

Method 

Sfe were \k3 bright, average, and retarded children, as defined by their 
performance on the Stanford-Binet Intelligence Scale. Bright and average children 
were chronologically 5 to 7 years of age. Retarded children were mentally aged 
5 to 7 years, and chronologically aged 6 to 12 years. The distribution and character- 
istics of the sample, and Guttman scaling of tasks used, are described elsewhere 
(DeVries, I970, \$7U 1973)* 

Ss were administered the following battery of 15 PJaget-type tasks. ^ 

Guessing Game (OeVrles, 1970) 

Conservation of Mass 

Sibl Ing Egocentrism 

Left-Right Perspective 

Constancy of Generic Identity (revised photograph form of the test 
described In DeVrles, I969) 
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Class Inclusion 
Conservation of Number 

Constancy of Sex Identity (Kohlberg, 1963; DeVries, 1969) 
Conservation of Mass In the context of the ring-segment Illusion 

(Jastrow effect) 
Dream interview 
Conservation of Length 
Length Trans r tlvl ty 
Conservation of Liquid 
Magic Interview (Kohlberg, 1963) 
Object Sorting (Kohlberg, 1953) 

Analys Is 

In order to find out whether performance on Piagetian tasks could be 
predicted by psychoiiKstrlc performance, the following two kinds of group comparisons 

were made of mean scale scores: 

' • Sroups of the same chrono l ogical age^but different mental age and !Q : 

Analysis of variance of High-IQ vs* Average-IQ groups. 
^ ' PfQups of the same mental age, but different chronological age and IQ ; 
Analyses of variance of Average-IQ. vs* Low-^IQ groups 
b. t-tests of differences between Htgh-'IQ. and Low^lQ groups (both 
having mental ages of about 7 years) 

fi 

Results 

Comparison of mean scale scores on the 15 Piagetian tasks showed that High-f'^ 
children outperformed Average-IQ children of the same chronological age on all tasks 
except Sorting (which did not differentiate among any groups In this study). (For the 
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details of these comparleons, see DeVrles, 1971.) iS^s IQ co!. nn In TabJe ' shows 
that these differences are statistically significant for ail tasks except Conservation 
of Nas$» Left-Right Perspective, and Sorting. These findings support the notion 
that Piagettan and psychometric assessments are closely related. 



INSERT TABLE 1 ABOUT HERE 



(n Table 2 the results of analysis of variance of scale scores for 
Average-IQ and Low-IQ groups Indicate that when nmitat age was comparable, average 

INSERT TABLE 2 ABOUT HERE 



and retarded groups were not significantly different on 13 of the 15 Plaget-type 
tasks« Only on the Guessing Game did the Average^-IQ group prove superior to the 
Low-IQ group. On the Sex Identity task, the retarded group was superior to the 
average group. These findings also generally support the notion that Piagettan 
and psychometric assessments are closely related. 

Table 3 presents the results of coinparlng High* and Low-^iQ groups comparable 
In mental age (High*-ICt mean MAHI7-2 years, Low-IQ. mean MA-7-6 years). 



INSERT TABLE 3 ABOUT HERE 



The Low^lQ group was superior by at least one scale item In mean performance on eight 
tasks (Conservation of Mass, Length, Liquids Sex and Genrfc Identity, Hagic, Dream, 
and Left-Right Perspective). TheHlgh-IQ group was superior on four tasks {N4Mii>er 
Conservation, Sibling Egocentrism, Guessing Game, and Sorting). On three tasks, 
a performance was Identical (Ring Segment, Class Inclusion, end Transitivity) . For 
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a smaller sample of 3 Ss in each group whens: t:he MA^s were more near?y identical 
(H I gh- 1 Q niean HA»7-4 years, Low-IQ mean MA«7-'5 years), the results were essentic-i^y 
the same» with only Transitfvfty TOVing to the High-IQ column* Because of the largf? 
variance In both groups^ only two of these differences were statistically signifrccnt. 
- The Low-iQ group was significantly higher on the hag ic Task (t«^.71, 23^f * P< .001, 
for equated MA sample) and the High-IQ group was significantly higher on the 
Guessing Game (t«2.31» 2m df, p< *05» for equated MA sample). These findings 
contradict the notion that iPiagetian and psychorr^etric assessments are cHosely rt'lated, 
though the contradic) ton is not strong^ due to the lack of significant differences 
for most tasks. 

Since the LowlQ group was higher in mean MA^ one might conclude that this 
difference accounted for the trend toward superiority. In order to e?<p]ore 
further this po^^stbi I ity, the Hlgh-IQ group was compared with the Low*-ICi group which 
was lower In MA. When the High-IIQ group (MiA^'J^-Z years) was compared with the Lg.'- 
iQ group (MA of 6-5 years), the Low*lQ group was superior (but these differences 
were not statistically significant) or five tasks (Sex Identity, Magic, Left-Right 
Perspective, Sorting, and Class JncIusSon). The High-tQ group was superior on s?x tr'?k 
Cl'^ (Conservation of Mass, Number, Liquid, and Ring Segment, and Sibling Egocentrism, 

and Dream), and the two groups performed equally well on four tasks (Guessing Game, 
1^-^ Conservation of Length, Generic Identity, and Transitivity). The H5gh-IQ group's 
Si« ^ nine-month advantage In mental age was not associated with similar clear-cut 
Wr^^ superiority on Piaget*"type tasks* This finding supports the notion that Piagetian 
and psychometric assessments are not so closely related. 

Similarly, Hlgh-IQ children (mean HA^l'-Z years) were compared with Averc^cje- 
IQ children (mean rVV^f- 10 years), the four-month advantage fn MA did the HJgh-IQ 
group little good* The Average group did better on seven tasks (Conservation 
ERylC Mass, Length, and Liquid, Magict Left-Right Perspective, Sorting, and Guessing 
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Game). The two groups performed equally vveM on four t^sks (Sex c^nd Generic 
Identfty, Dream, and Class Inclusion). The HiglT-Iti group wat* superior on oniy 
four tasks (Sibling Egoccntrlsm^ Transitivity, and Conservation of Number and 
Rlr^g Scgnnent. This finding also contradicts the notion that PJcigetlan and 
psychometric assessments are closely related. 

Only when a 6*'year-old^ High- IQ group (^an MA->8-2 years) wj^s compeared with 
an Average-IQ 7''year-oId group (mean M/V-?""!! years) was the High-IQ group found 
to be clearly superior. They did better on eleven tasks ,'Conservst ion of MasSj 
Nufinber, Length, Liquid, and Ring Segment, Sex and Generic Uhntity, Magic, 
Dre.-ir;>, Sfbilng Egocentrism, and Transitivity). On three tasks (SorlFng, Class 
Inclusion,, and Guessing Gan^e) , the two groups perfortJied at essentially the sanie 
level, and on only one task (Left-Right Perspective) was the Average-IO, group super 
This ffnding clearly suggest?; that Hlgh-IQ children become concrete operational 
at an earlier age than Average- 1 Q children. 

In summary, tw results emerge: 

I- Children of higher psychometric IQ develop through Plagetian stages 

faster than children of lower IQ> 
2p Prior to the period of concrete operations, High-ICi children 

tend to think in a more preoperational way than cider children 

of the same mental age but lower !Q. 



Discussion 

The comparisons between High-^IQ. grov,-^;: and Lcw-IQ; gr of equivalent or 
lower MA are somewhat equivocal, in light o' Mt* oeneral 'ack of statistical) y 
sfgni f i --qfvt differences, ^iowever, the finding vjide arlance wlch^n each IQ 
group is In Itself significant. It ts clear that a given group with little variance 
»n IQ ^nd MA can vary a great deal En performance on Piaget-type tasks, Thls^ 
together wJtn the consistency of the older groups' superiority on mere than half 
the tasks, and on one^third of the trsks when at a large disadvantage fn MA, leeds 
to a serious questioning of the assumption that psychometric an.-i Piagetian tasks 
tap the same aspects of intelligence, tt appears that children of the same psycho- 
n>strFc mental age can perform at very different levels on PfagetSan tasks, and 
children of higher IQ can perform at less advanced levels than children of lower 
m* The direction of these findings sugge!>t that it v-zould be frustf^M to 5;tudy 
the performance of larger groups rrcre carefully matched In mental ajje, and using 
a Low-IQ group with less variance in chronological ace {range here was from 
8-9 to 12-5 years). 

When the findings of this study are taken together wfth the findings of 
other studies, ft appears that psychometric mental age predicts performance on 
Piagetian tasks only at certain developmental points in relau'on to Pfaget's 
stages. Srown (1973) shewed th^t at age k bright* children tend on Piagetian tasks to 
be Inferior to their (olcer) Lower-IQ mental-age-mates and more like theli Average- 
ICl chronolog leal -age-ma tes . At age 5 (according to the results of the present 
study), bright children are superior to Average^lQ CA-rnates but tend to be Inferior 
to Low^lQ MA-nwatss. By age 6, however, bright ciiildren are generally beginning 
to be concrete operationa! and have outdistanced both their Average-IQ CA-mates and 
MA-mates. At age 9, according to the Goodnow and Bethon (1966) study, bright childr 
outperform CA-mates hut are equivalent tcv MA-mates* it appears that psychometric 
mental age »s not a reliable preiictor of Piagetian stage developrrfan^, except Ir 

ERJ[C general sense that brighter children become operational sooner. 
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Thus, cor^iTSdict ion noted in tSe beginning o/ paper between findings 

of factor-analytic f>tudies end. age-group conipcirl ucrt* groups wfdely different 
Tn IQ turns out to be not a contradJciJon after Whether one finds h?gher-IQ 

children superior on P?agetfan tasks to 1aver-'^'^ children depends on the chronological 
age one selects to study. At and below the age of 5 yee^rs, hlgher-lQ children 
tend to be ?nore like their CA-mates on Piagettan tasks than their lower-lCl HA-mates. 
At 6 years of age, higher* JQ children surge ahead of their lower-lCi MA-^mates when 
their reasoning becomes operational. Thus, it appears that the developmen t^'^f-.. 
intelligence depends to a large extent to the length of a chfld*& time on earth. 

These studies particularly ref?ect the difference between Plagetlan 

and psychoimtr f c conceptions of deveTfOpmental rate. The psychometric conception 

is statistically defined as quantifiable and regular in relation to chronological 

age. For example, each correct answer on the Stariford-Binet Intelligence Te^t 

represents one rnonth (up to the five-year level) or two months (beginning with tne 

five-year level) of Intellectual grcv^th. In contrast, the Plagetlan conception of 

developmental change is qualitative, and rate cannot, therefore, be quantified in 

terms of regular intervals* In fact, a finding of no change on a Piagettan task 

for an Individual would not be taken to Indicate lack of change In the individual's 

intellectual development, htoreover, poorer performance relative fco other children 

at a young age would not, from the Piagetlan point of view, preclude the eventual 

development of solid form^}) operational reasoning. Inhelder (19^3) found that svAm 

children misclasslfled as retardates on (Q. tests did attalni formal reasoning, ^bou > 

* 

at a slower rate than their age-miates. 

It thus appears that Piagetian and psychometric methods assess two differcn' 
fntell {gences* Psychometric assessment give us Information about the degree to 



which an Individual has acccmuloted a store of correct an.w^rr^ to school'-type 

questions. Plagetian a&sessment gives us Inforniat Ion cibcut the degree r.o whiich c 

i 

individual has evolved In the cor^s truction of hss knowledge and reasoning about 
real tty. 

The primary !mpHca-)on of this study (vi^iwed in the context of other 
related studies) Es that ?t is dancierous to Ismit our assessment of i ntet le'^*i:uc I 
development to psychometric rnethods- Piagetlan methods offer en important source 
of very different and perhaps more important Information abo' t an individual's 
Intellectual development. ^ 
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Footnotes 

^This article is based on a paper presented at the annual meeting of the 
Society for Research In Child Development, April, 1973* The study was supported 
by th^ Department of Program Development for Gifted Children, llUnols Office of Public 
Instruction, with supplemental support provided by the Office of Education, U*S. 
Department of Health, Education, and Welfare through the. Chicago Early L'ducation 
Research Center, a cornponent 6f the National Laboratory on ?arly Childhood Education, 
and by the Urban Education Research Program and the Research Board of the Un^versivy 
of HUnols at Chicago Circle, Computing services used in this research were 
provided by the Computer Centei of the University of Illinois at Chicago Circle. 
Their assistance is gratefully acknowledged. The author would like to thank Dr. 
Arthur Turner and other personnel of the Unit k Schools in Champaign, Illinois, for 
the many supportive services which facIMtated the conduct of the study, and to 
thank the cooperating teachers, principals, and the children of C»^dmpaign , Urbuna, and 
St. Joseph, Illinois. The author especially wishes to acknowledge the Invciluable 
criticisms and suggestions of Dr. Constance Kami I and Or* Lawrence Kohl berg on 
earlier drafts of this article. Author's address: College of Education, University 
of Illinois at Chicago Circle, Chicagot. 1 1 1 Inol s 6O68O 

^The battery Is referred to as *'Piaget- type'* because some tasks are fncluded 
wtiich Plaget never studied (Guessing Game, Constancy of Generic and Sax Identity^ 
t^ing Segment Conservation, and Magic}. Ve^/ertheless , these were inspi led by Piaget's 
work and are similar In focus and method to Genevan tasks. Tasks and scoring are 
described in detail elsewhere (DeVries, 1971). 
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TABLE 3 

Comparison of Several Mental-Age Groups on Pfagetian Task Per?omance 



Tasks on which High-IQ 
group superior 



;L Hi 



Tasks on which High-IQ. 
and Low-IQ. groups are 
equivalent 



Tasks On v/hlch Low-IQ. 
group .jJDerior 



High-Id, MA«7-2 years 



Low"l(i, years 



Number Conservation 
Sibling Egocentrism 
Guessing Game 
Object Sorting 



Ring Segment Conservation Mass Conservation 



Class Indus ion 
Transi tivity 



Length Conservation 
Sex Identity 
Generic Identity 
Mag i c 
Dream 

Left-^Right Perspective 



High-tQ, m^7-2 years 

Mass Conservation 
Number Conservation 
Slbl Jng Egocentrism 
Liquid Conservation 
Ring Segment Conservation 
Dream 



Guessing Game 
Length Conservation 
Generic Identity 
Length Transitivity 



Low-IQ, MA=^6-5 years 



Sex Identity 
Mag ic 

Left-Right Perspective 
Sorting 

Class Inclusion 



TABLE 3 (Continued) 



Tasks on which Hlgh-IQ 
group superior 



Hlgh-IQ, MA«7-2 years 



Tasks on which High-IQ 
and Low-IQ groups are 
equ ivalent 



Tasks on which Low-IQ 
group sape; or 



Low"l(i, MA»6-10 years 



Sibling Egocentrism 
Length Transitivity 
Number Conservation 
Ring Segment Conservation 



Sex Identity 
Generic Identity 
Dream 

Class Inclusion 



Mass Conservation 
Length Conservation 
Liquid Conservation 
Mag ic 

Left-Right Perspective 

Sorting 

Guessing Game 



High-t(i, hA«8-2 years Low-ICi, MA*?-'! yej^rs 

Mass Conservation Sorting Left-Right Perspective 

Number Conservation Class Inclusion 

Length Conservation Guessing Game 

Liquid Conservation 

Ring Segment Conservation 

Sex Identity 

Generic Identity 

Magic 

Dream 



O Sibling Egocentrism 

Length Transitivity 
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